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§ DESCPIPTION OF PROJECT AND SIGNIFICANT RESULTS
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The project objective was to develop new experimental x-ray
absorption (XAS) techniques for application to studies in
metal-containing coordination complexes in dynamic systems.
Two new XAS approaches were advanced: /71 single pulse time
resolved XAS (5:16) and 2) gas phase XAS (6-8); Our
investigations of the time-resolved techni&ue involved
design of advanced circuitry for accurate single-pulse x-ray
detection (TO3; definition of requirements for sufficiently
accurate x-ray measurements and evaluation and understanding
of time structure modulations and sources of noise in

N
synchrotron radiation beams (55. Qur progress resulted in a

system with the potential for time resolved sensitivity for

changes in chemical state and bond distance for transient
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chemical l1ntermediates on a sub-=microsecond Lime oo

o
b
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Development of the gas pnase XAD melhod expabded the

potentiai range of the research on metuai-cunlaining

compiexes to metal c_usters and gaor phase conp.exes., This
study could provide information on mets. -oppoexes n the
absence of solvent interacu.ors vi_-i-v.0 Cur o previous
solution studies and to the growiin @ . ore range

interactions in larger clusters. nitial Lrudies were made

on easily vaporized materials (8) and then in a nigh

temperature, high flux vapor source where tihie evuporated

metas fi.owed along the x-ray beam between the plilates of an

electron yield detector (6,7).

All tre x-ray experiments were conducted at the Stanford
Synchrotron Radiation Laboratory (SSRL) during three trips
to the facility; however, during the past two years 5SRL has
noct operated frequently or reliably and it was necessary o
hold 1n abeyance the time resolved and gas phase
experiments., With the limited beam time available we were
able to complete studies which involved determination of the
chemical state and environment of the catalytic atoms during
reduction of a catalyst (2), determinaticn of the chemical
state and environment of rare e2r*h icng czubctituted into
high temperature superconductors (4) and a dynamic study of

the formation of Pde and PdDX (14).

Many of the experiments involved chemical systems exhibiting
high strv~*"ral rd4/cr Luermal disorder for which existing

methods of treating the disorder became inadequate.
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Improved modeis for incorporatlting atomic disorder were
developed and incorporated into our data analysis prograns
(1). In our worxk with the L edges of the rare earti
elements a significant advance was made in understanding the
nature of t{he x-ray absorption near edge structure (XANES)
which is primarily atomic in nature and how it joins Lo the
extended x-ray absorption [ine structure (EXAFS) (3). ALl

of the publications, reports and presentations have been
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reports,
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